The increasing awareness of biological information coding by glycans, the third alphabet of life, 1 has stimulated efforts to prepare bioactive oligosaccharides. A common route toward this aim starts with thioglycosides. 2 Inspired by their versatility as glycosyl donors, the applicability of a sulfur atom at the anomeric center had been extended to disulfides. 3 They are also readily produced by disulfide exchange in dynamic combinatorial libraries 4 and constitute attractive tools for studying structural properties of a glycosidic linkage in a three-bond system. 5 Along these lines, selenoglycosides and respective selenylsulfides, too, proved their merits for synthetic purposes. 6 Beyond preparative aspects, the resistance to hydrolysis gives reason to examine their capacity for protein-carbohydrate interactions, to define consequences of geometric and electronic changes by substituting oxygen with S/Se.
These mono-, di-and trivalent compounds were comparatively tested under identical conditions as inhibitors of lectin binding (the lectins were prepared and controlled for activity as described in detail elsewhere 9a, 12 ). In the first setting, a neoglycoprotein (a carrier protein devoid of lectin reactivity, i.e. bovine serum albumin, presenting 28-30 chemically conjugated Lac derivatives 13 ) was adsorbed to the surface of microtiter plate wells to establish a lectin-reactive matrix with structurally unambiguously defined sugar part. Binding was saturable and completely dependent on the cognate carbohydrate (not shown). Titrations with increasing additions of the sugar compounds 1, 2 & 3 to the lectin-containing solutions resulted in reduction of the signal recorded by photometry and thus in the determination of the inhibitory concentration (IC) that reduced extent of binding to 50% (IC 50 ).
As compiled in Table 1 , increase in relative inhibitory potency with valency was pronounced for the toxin. Inhibitory capacity below the 5 mM threshold was seen for Gal-3, -4 and -9N when exposed to the trivalent compound. Obviously, the individual sugar units of the trivalent glycocluster maintained activity, as had also been reported for the tetrameric concanavalin A based on calorimetric titrations. 14 Increasing the biorelevance of the assay, the three synthetic compounds were next included as inhibitors in cell assays. Here, extent of lectin binding was quantitated by cytofluorometry and the results expressed in percentage of positive cells/mean fluorescence intensity.
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The symmetric dithiodigalactoside (DTDG) and the monovalent compound 1 were slightly more active than free Gal, bivalent compound 2 being comparatively strong as in the solid-phase assay (Fig. 1A ). This synthetic compound also surpassed the activity of free Lac, but was less potent than trivalent compound 3 ( Turning to the second question, we proceeded to synthesize the Se equivalents of TDG/DTDG (Scheme 2).
Structures of the symmetric digalactosides with S/Se-glycosidic linkages.
The synthesis followed the route given in Scheme 3, details given as notes. These two selenides were then introduced to both types of binding assays. The plant toxin was very reactive in the solid-phase assay (Table 1 ), in cell assays with different lines with similar grading (Fig. 2A, B) . The human galectins also bound the selenodigalactoside (SeDG), with IC 50 -values comparable to TDG (Table 1) . Cell assays confirmed a slightly better inhibitory potency than Lac for Gal-3 and -9N (Fig. 2C, D) and clearly stronger activity than Lac for Gal-4 (Fig. 3) . Thus, bridging of two Gal residues by a Se-glycosidic bond yields a bioactive compound. Following the recent report that a methylseleno-substituted Lac derivative (at the Glc moiety) could be crystallized in complex with Gal-9N so that its structure could be obtained at the resolution of 1.4 Å, 17 and the demonstration that the -methyl derivative of N-acetylglucosamine proved bioactive to form a complex in crystals with a bacterial adhesin, 18 
